Introduction: Nursing career is considered one of the most physically laborious professions which are associated with high prevalence of work related musculoskeletal disorders (WMSDs). Although the latter is of major concern worldwide; limited epidemiological studies on WMSDs among nurses for referencing in Egypt. Aim of work:1) Assessing the prevalence of work related musculoskeletal symptoms (MSSs) among nurses in Suez Canal University Hospital and Ismailia General Hospital, 2) determining the associations between personal and occupational characteristics, physical risk factors with MSSs of back, neck, knee, wrist and shoulder and, 3) determining the relationship between presence of musculoskeletal symptoms and its sequel. Materials and methods: A cross sectional study is implemented on 135 female nurses with full history taking including medical and occupational histories. A modified form of Standardized Nordic Questionnaire (SNQ) and medical history checklist for symptoms of WMSDs from Canadian Center for Occupational Health and Safety is used for detection and assessment of musculoskeletal symptoms. Results: About 113(83.7%) of the participants reported musculoskeletal symptoms: 91.4% in inpatient and ICU and 77.90% in outpatient. The most prevalent site was lower back (79.3%, 58.4%) in inpatient, ICU and outpatients respectively, working in awkward positions and presence of work related symptoms with (OR:22.259, CI:4.58-108.10) (p<0.05), concentration for long periods(OR:0.25, CI:0.07-0.95) (p<0.05) presence of work shifts(OR:0.1.25, CI:1.14-1.38) (p<0.05) are the most perceived predictors for MSSs. Conclusion: A high frequency of Egyptian nurses reported WMSDs at some body sites; with the low back being the most injured site. Nurses in inpatients and ICU departments were more affected than outpatients. Working in awkward positions for long periods, presence of working shifts and concentration for long periods were the most perceived job risk factors.
Introduction
Nursing career is considered one of the most physically laborious professions which is associated with high prevalence of work related musculoskeletal disorders (WMSDs) which are of major concern worldwide (Kee and Seob 2007 ; Nur et al.,2016). The incidence rate of WMSDs was 38 cases per every 10,000 workers; it is responsible for 34% of occupational illnesses (Nur et al., 2016) . About 33% of the hospital staff is nurses which are accounting for 60% of the recorded occupational injuries (Wilkinson et al., 1992 and Tinubu et al., 2010) . Bernal et al., 2015 describe MSDs as manifestations elicited or aggravated by long term exposure to certain hazards at the workplace including discomfort and pain in body structures, such as muscles, joints, bones, tendons, nerves and supporting blood vessels. Work-related MSDs have adverse outcomes on quality of life, productivity, increase work limitation, absenteeism, transfer to another work, and disabilities (Hagberg et al., 2012 and Taghinejad et al., 2016 (Yip 2001 and Smith et al. 2005 ). These work tasks are usually performed manually without assistance of equipment. So, nurses are significantly exposed to physical bodily health hazards and sooner or later to high risk of musculoskeletal injury (Nelson et al. 2003) . The importance of psychosocial factors (such as limited work-support from superiors, poor job satisfaction and low mood) has also been demonstrated in recent years to have an important role in MSS (Bongers et al. 2002) . Numerous literatures have identified the prevalence and risk factors of WMSDs among nurses, however, limited epidemiological studies were conducted on WMSDs among nurses for referencing in Egypt. -The second group was chosen from inpatient wards and ICU, 58 (42.96%) participants, where work shifts exist and work tasks required awkward positions of the various body parts. Stratified random sample was used to select the participants from both hospitals under the study.
Aim of work
-Study methods:
Interview questionnaire was used:
The first part of the questionnaire required data on demographic characteristics including: age, gender, height, weight, education.
The second part was asking about occupational history including work duration, working hours, working days, shift work and specialty practice.
The third part contained questions about work tasks and job risk factors that may contribute to work related musculoskeletal symptoms (MSS).
The last forth part, that contains survey on musculoskeletal symptoms which is based on a modified form of Nordic Standardized Questionnaire (Kuorinka et al. 1987 ) and modification of medical history checklist: symptoms survey for WMSDs from Canadian Center for Occupational Health and Safety , 2013. MSS questions comprised anatomical illustrations which concentrated on the occurrence of symptoms (pain or discomfort) at definite 8 body sites taking place in the previous 12 months which consists of:3 upper limb parts (shoulder, elbow, wrist), 3 lower limb parts (hip, knees, ankle), and 2 trunk parts (neck, and lower back) occurring in the previous 12 months, these sites were shaded on the diagrams. In addition the questionnaire included questions regarding the sequel of symptoms of affection of daily life, persistence of pain and the need for medical treatment.
Consent
All nurses contributed in the study gave informed consents after appropriate clarification regarding confidentiality of data and aim and the objectives of the study.
Ethical approval
All procedures of the study were reviewed and approved by the ethical committee of Faculty of Medicine Suez Canal University and complied with local legislation and the Helsinki Declaration of Biomedical Ethics (World Medical Association Declaration, 2000).
Data management
The statistical analyses were carried out using SPSS software version 16.0 (SPSS Inc., Chicago, Illinois, USA). The α level was set at 0.05, so the level of confidence was at 95%. Data was stratified by hospital departments, differences between the departments evaluated using Pearson's chi square test and fisher exact test. The frequency distribution of impact of MSS upon daily work and activities, needed treatment, and persistence of pain according to different body sites was assessed. Logistic regression was implemented 
Results
A total of 135 nurses were interviewed, about 55 of the studied population was taken from Ismailia General Hospital, while 80 nurses were from Suez Canal University Hospital in Ismailia. Table ( 3) showed that the most frequent site which affect the daily life was the lower back (85.7%) followed by neck (79.66), the least was ankle (33.33%). According to the need for treatment, the most frequent site which needs treatment as a sequel of affection was the lower back (76.92%), followed by knee (69.51%), the least frequent was ankle (33.33%). Regarding persistence of pain more than week, the most frequent body sites were neck and shoulder, which reported the following prevalence (57.63%, 53.13%) respectively. The least frequent part was the ankle (33.33%). In Table ( 4), the logistic regression analysis was applied to determine the predictors of the presence of work related musculoskeletal symptoms at anybody site, the factors entered the model as independent variables were expected as job physical stressors, in addition to duration of work, average working hours per day and presence of work shifts. The model reported that there were statistically significant association between working in awkward positions and presence of work related symptoms with (OR:22.259, CI:4.58-108.10)(p<0.05) , concentration for long periods(OR:0.25, CI:0.07-0.95) (p<0.05) and presence of work shifts (OR:0.1.25, CI:1.14-1.38) (p<0.05). Another logistic regression analysis was reported in Table ( 
Discussion
Our work showed that there was a high prevalence of MSS among the studied nurse staff during the last 12 months preceding the interview (83.7%) ( Table 2 ). This is consistent with a study achieved in Sweden where the prevalence was 84% (Josephson et al., 1997) and in Japan was (85%) (Smith et al., 2006 These differences can be accounted for demography and race differences. Also, variability in the assessment tools, structural differences in work locations, and differences in cultural perception (Yasobant and Rajkumar, 2014) .
Our work showed that MSS are more common among inpatients and ICU departments than outpatients (Table 2) , this may be due to those working in inpatients and ICU are more prone to extrinsic work risk factors like awkward positions, work shifts, manual handling of patients, more stressful working conditions, also, the nature of nurse staff in operation room showed more stressful physical working conditions (Abo El Ata et al. 2016).
In the current study, the most common affected site the lower back (67.41%), followed by knee (60.74%), then, hand (51.11%), shoulder (47.4%), neck (43.7%) ( Table 2 ). This in accordance with a study done in Cairo which reported that the lower back was the most affected site (76.1%) (Abo El Ata et al. 2016), followed by knee (67.9%). Another study done-in Zagazig, Egypt, by Sorour and Abd ElMaksoud, 2012; which elicits that the lower back was the commonest affected site 72.4%, followed by neck 67.2%, then shoulders 65.5%.
In addition, the present research results are consistent with a study accomplished among nurses in India, which showed that the highest prevalent MSSs was the low back 48.2%, followed by the shoulder 34.6%, neck 33.1% and knees 29%, the least prevalent site was elbow 1.88% and hip 1.6% (Anap et al. 2013 ). Another study done in Nigeria showed that the most affected body site was low-back (44.1%), neck (Table 3 ). In addition to 69.5% of those with knee pain sought medical treatment, while 57.3% of the respondents with neck pain and 53.13% of participants with shoulder pain reported persistence of pain more than one week duration (Table 3 ). This denoted that musculoskeletal symptoms are not always a transient incident;
reasonably, they produced a prolonged disability that affects a nurse's working and daily life.
In a study conducted in Egypt by Abo El Ata et al. 2016, they detected that 22.3% and 17.4% of nurses were complaining of lower back pain and both shoulder and neck pains which lead to reduce high work performance. Another study conducted among Korean nurses, they found that 59.0% of nurses with low back pain were also associated with adverse effects on the nurses' daily activities. In the same study the highest proportion of MSS extended more than 1 week were recorded at the lower back (49.0%) and shoulders (40.7%). The authors interpreted these results that MSS at certain body sites is obviously associated with negative outcomes for Korean nurses.
The logistic regression has been applied to determine the risk factors for the musculoskeletal symptoms as a whole, work in awkward positions (like bending, outstretched hands and twisted waist, extended head) Working in awkward positions are associated in the current study with neck, shoulder, knee and hands pains. Awkward posture of nurses comprises frequently of forward extension of head and neck, lifting above shoulders height, twisted waist and flexion or twisting of the wrist. Sustained awkward position leads to muscle overload, exhaustion and fatigue which occurs as these uncomfortable body postures need more muscle work, so oxygenation of the muscle diminished in front of increased demands of muscle fibers leading to ischemia and pain (Hegazy et al., 2009 ). This was in agreement with an investigation achieved by Anap and colleagues which revealed that the prevalence of lower back, shoulder, neck and knee pain was due to working in a constant position for long time, flexion, extension, twisting and lifting, and taking care of large number of patients in a short time (Anap et al., 2013) . The current results was in contrast with the results obtained by Daraiseh et al. 2010 who reported that low back pain was due to sustained awkward postures during work, unintended negligence of safe practices.
Long standing for more than four hours was reported in more than 45% of the current studied sample (Table 4) , which oppose the ergonomic guidelines for standing that should not exceed one hour of incessant standing and four hours in total per day (Meijsen and Knibbe, 2007) .
Prolonged standing in the present study is associated with back and knee pains (p<0.05) (Table 5) , which can be explained by absence of suitable break with sustained standing activities which is considered possible risk for spinal loading.
In the present study, about 35.5% of respondents were pushing or pulling heavy weights which are a risk factor for back, neck and shoulder pains. This was in consistence with a study done by Munabi et al., 2014 among nurses in Uganda mostly who declare that pushing or pulling heavy weights affects the neck and the lower back. The results of another study in Cairo, Egypt reported that pushing or pulling heavy items are associated with ankles, neck, hip and knees symptoms (Abo El Ata et al., 2016). In contrast to another study in South Manchester, UK which found that pushing and pulling were extrinsic worksite predictors of widespread musculoskeletal pain (McBeth et al., 2003) . Also, Smedley and his colleagues, 2003 reported that pushing or pulling appeared to affect more shoulders than back.
Our work showed that manual handling of patients was associated significantly with knee and hand pains (Table 5) , which is in accordance with other studies which stated that the number of patient manual handling jobs executed per hour associated with the load lifted were significant risk factors of wrist and knee pains ( Menzel et al., 2004 and Smith et al., 2005) . Tinubu et al. (2010) concerned that lifting patients is one of the most frequent precipitating factors for musculoskeletal complaints among nurse staff. Alexopoulos et al. (2003) reported that handling of weights will put nurses at risk for musculoskeletal symptoms.
In the current study there was statistically significant association between presence of work shift and presence musculoskeletal symptoms as a whole and also statistically significant association between shift work and back pain, neck, and hand pain ( Tables 4,5 ). Nurses working in a night or rotating shift were more liable to burnout, emotional exhaustion and instability leading to increasing the risk of accidents and injuries, and less work achievement since shift work is a psychosocial risk factor. The results Attarchi and his colleagues suggest that shift work raised the frequency of low back pain among nurse staff (Attarchi et al., 2014) . In another study among nurses, 71.7% of nurses are working in shifts and shift work correlates proportionally with lower back and hips symptoms (Abo El Ata et al. 2016). While a study achieved among Iranian nurses in operation room reported that back, knees and neck pains are associated with shift work (Choobineh et al., 2010). A study conducted by Trinkoff et al. and a systematic review accomplished by Ellapen and Narsigan conclude that adverse working schedules was statistically significant extrinsic risk factor for WMSD. Improved schedules with reduced overtime and less work on days off could diminish risk of WMSD and retrieval time (Trinkoff et al., 2006; Ellapen and Narsigan, 2014) . These results of our work were in accordance with (Cameron et al., 2008) who stated that predisposing factors for neck, back and shoulders symptoms include prolonged shifts with insufficient sleep and manual handling of patients.
Conclusion
A high frequency of Egyptian nurses reported WMSDs at some body sites with the low back being most injured site. Nurses in inpatients and ICU departments were more affected than outpatients. Working in the awkward positions for extended periods, presence of working shifts and concentration for long periods were the most perceived job risk factors for MSS. More than two thirds of nurses showed affection of daily life and need for treatment. Coping strategies and health education on prevention of musculoskeletal disorders are recommended.
